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Abstract. This aspect of the ruminal digstion was studied with the aim of establishing the role of 
the protozoa in rumen, and for interfere in alteration of the mechanisms which determine the profile of the 
digstive intraruminal processes. The importance of the ruminal ciliates demonstrated by defaunation is 
obvious. Reducing their number it will be reduced the fermentation process in rumen, and also the fibre 
degradation. Defaunation emphasise the involving of ciliates in som important ruminal processes as the 
conversion of bacterial protein in protozoa protein with a higher digestibility. This paper presents the 
importance of the role of ciliates in ruminal biocenosys where they eventually act in a chain forage – ciliate 
– ruminal relation, process that is not entirely elucidated up the date. Defaunation represents too a method 
to clarify the role of ciliates. It can be realized in many ways: food and water privation, pH variation 
beyond the optimal limits, the suddenly change of any other condition, and by adding chemical substances. 
An important advantage of defaunation is the possibility of a single stain or species of ciliate refaunation 
with the aim of determine their participation ratio in the biochemical processes. 
 
 
The importance of the ruminal ciliates demonstrated by defaunation is obvious. 
Reducing their number it will be reduced the fermentation process in rumen, and also the 
fibre degradation. Defaunation emphasise the involving of ciliates in som important 
ruminal processes as the conversion of bacterial protein in protozoa protein with a higher 
digestibility. This paper presents the importance of the role of ciliates in ruminal 
biocenosys where they eventually act in a chain forage – ciliate – ruminal relation, 
process that is not entirely elucidated up the date. Defaunation represents too a method to 
clarify the role of ciliates. It can be realized in many ways: food and water privation, pH 
variation beyond the optimal limits, the suddenly change of any other condition, and by 
adding chemical substances. An important advantage of defaunation is the possibility of a 
single stain or species of ciliate refaunation with the aim of determine their participation 
ratio in the biochemical processes. 
The defaunation represents the elimination of the microfauna, protozoa 
respectively, from rumen. This aspect of the ruminal digstion was studied with the aim of 
establishing the role of the protozoa in rumen, and for interfere in alteration of the 
mechanisms which determine the profile of the digstive intraruminal processes. 
Even lot of research was performed, the importance and role of the infusors in 
rumen still remains controversed. Willians and Coleman (1988) consider the weight of 
protozoa in rumen as a half of the total ruminal biomass, and responsible for the 
degradation of the forages, resulting in looses of amino acids, which reduces the 
microbial production (Demeyer and van Nevel 1979;  Wallance and McPherson 1987). 
Even capable to use vegetal nutrients, the protozoa satisfy their energetical and nitrogen 
necessities by consuming other microorganisms, microbes especially. The role of the 
ruminal protozoa was not yet completely elucidated (J.M. Forbes and J. France 1993). 
The experiments of in vitro cultivation of these microorganisms were not successful. The 
ruminants defaunation is considered one of the most adequate methods for the study of 
the ciliates in rumen. Because the defaunated animals remain completely healthy, results 
that the protozoa do not represent an essential component of the ruminal microecosystem 
even are significant part of the biomass of the microorganisms. The ruminal protozoa no 
doubtly influence the efficiency of forage conversion by reciclation of the microbial cells 
in the rumen.   
In normal technological conditions, the ruminats can be privated of water and 
feeding for longer or shorter time intervals. In this case we can speak about not 
intentionate or accidental defaunation, and about an intentionate defaunation induced by 
an oriented privation of feeding and/or water, administration of substances with negative 
effect on ruminal microorganisms, respectively, performed with technological aim. 
Practically, any rapid and severe alteration of the ruminal conditions may be followed by 
defaunation. Jurubescu reported the complete disparition of the protozoa from the rumen, 
when sheep were feed privated for 4 – 6 days. The first species which dissapear are 
Ophryoscolecides, then Diplodinium maggi, Entodinium minimum, and finally 
Diplodinium bursa. When feeding is performed again, the rumen population is realized 
vice-versa compared to the order of dissapearance. The species reach their normal 
number after 15 days. 
Jurubescu reported the decrease by 62% of the total number of protozoa after 48 
hours of water privation, and dissapearance of  Ophryoscolecides and reducing by 40% of 
Entodinia after 3 days from sodium chloride privation. The capacity of ruminal 
fermentation, measured by in vitro wheat production, was at the same initial level after 5 
days even from 48 hours of feed privation it was under the initial level (Cole and 
Hutcheson 1981; 1985). The capacity of ruminal fermentation seems to be a major factor, 
responsible for the limitation of the ingesta of dry matter (DM) in animals submited to 
feed privation, and decrease of the capacity of production. Hungate estimated that 
protozoa are responsible of about 30 – 60% of the ruminal fermentation processes. 
Not only feed and water privation have as result the decrease of the number of 
the protozoa, but also the intentionate or accidental alteration of the ruminal pH. 
Variations of pH over the limits of normal values (5.8 – 7) deeply perturbe the activity of 
the microorganisms, leading to the decrease of the number of the protozoa and even to 
their dissapearance. Quinn (1962) reported the imposibility of protozoa surviving when 
pH is under 5, or over 8. By counting, at pH = 5.3 3 x 105 protozoa/ml ruminal content 
can be recorded, at pH = 5.6, 4,7 x 105 protozoa/ml ruminal content, at pH = 5.9 a 
number of 6,2 x 105 protozoa/ml content represented by Entodinium, which can be 
stablished at pH about 6. At pH about 6,5 apera the species from Holotricha genus, and at 
higher pH specied from Ophryoscolex genus. The high adaptative capacity of the species 
from Endtodinium genus can be observed, in conditions of lack of feeding, pH alteration, 
and feed chainging. Entodinia exhibit the highest flexibility andcapacity of adaptation, 
being present in rumen even when conditions are not favorable for other protozoa. 
The effect of the defaunation must be overall considered, taking into account the 
impact on the ruminal biocenosis, number and species of bacteria, respectively, and host 
animal organism, which is concretized by its productive prformances. The experiments 
performed by F.L. Fluharty; S.C. Loerch and B.A. Dehority (1996) on young cattle feed 
with maize silage demonstrated the lack of the influence of feed and ater privation on 
ruminal bacteria, which did not decrease in large amount. The counting performd after 4 
days of 72 hours water and feeding privation show 1215 x 107 bacteria/ml ruminal 
content compared to 596 x 107 bacteria/ml determined before feed privation. The increase 
of the bacteria concentration after 4 days from 72 days of feed privation cannot find a 
plausible explanation. All these indicate the extraordinary capacity of bacteria to use the 
substrate for rapid growing and multiplication aftr feed and water intake. Concerning the 
protozoa, their total number decreased with the length of feed privation period, being in 
concordance with reducing DM intake. At four days after a 72 hours feed privation, their 
total number decreased to 38.5 x 104/ml compared to their initial number, 189.8 x 104 
/ml. 
The population of ruminal protozoa recorded a sower recovery rate compared to 
bacterial population. This was also reported by Damroh and McLaven (1985). 
According to Hungate, after defaunation, the protozoa functions can be 
performed by bacteria. The clear decrease of the number of the bacteria after fauna 
recovery is a testimony. But, who can better perform these functions, bacteria or protozoa 
? recently, any positive role of the protozoa in ruminal digestion was contested, because 
the elimination of the protozoa from rumen determine the increase of the number of 
amynololitic bacteria, because the starch necessary for protozoa remains free, and 
defaunation reduces the degradation of  the forage and microbial protein in rumen 
(Jonary 1985, Ushida 1986 – 1990) decreases NH3 concentration in ruminal content, and 
quantity of  urinary eliminated nitrogen. 
As consequence of defaunation, increases the quantity of amino acids at 
duodenal level (Meyer şi Ushide 1986) and protein synthesis is improved, because 
protozoa do not consume important quantities of bacteria, which normaly can reach 90 g 
DM/day in sheep. The effect of defaunation on the celulolytic activity in rumen, was not 
yet clarified.. 
According to Calomen (1988), the ciliate protozoa are important in for celulose 
ruminal digestion, while  Hungate (1975) consider the quantity of celulose degraded in 
rumen small compared to bacteria. In some experiences, the defaunation was followed by 
an enhancement of the straw digstibility compared to faunated animals.This result can be 
explained by the replacement of the organisms with low celulosic activity (protozoa) with 
those with high celulosic activity (bacteria and mushrooms).  
After defaunation, Bird (1994) reported a reducing by 30 – 45% of 
methanogenesis. This can be explained by the elimination of methanogene bacteria which 
live in symbiosis with protozoa fixed on their surface, in the mean time with them 
(Jouany 1994). 
Many trials realized on fattening lambs which received supplements of proteic 
forages showed that defaunation significantly increased the nitrogen retention in 
organism (Bird, Ramula). 
However, is generally accepted that protozoa can have key role in the turnover of 
the bacterial proteins (Leng and Nolan, 1984). By bacteria consumption, the protozoa 
transform the bacterial protein in protozoal protein, which has higher digstibility and 
superior biological value in hos, due to ist rich content in lyzine compared to bacterian 
protein. When diets which do not satisfy the protein necessary are administered, those 
with low biological valuem, specially, the defaunation is not favorable. On ruminats 
phylogeny, the protozoa were maintained in rumen, in order to compensate the lack 
determined by unfavorable environmental conditions (having a buffer role between 
environment and host). 
When concentrate based diets are used, defaunation had as result the decrease of 
production performances (Christiansen 1965 ; van Nevel 1993). These data are not a 
surprise, because is well known that Diplodinium and Entodinium protozoa ingest starch 
particles, and contribute to the regulation of the starch fermenbtation by its storage in 
skeleton plates as amylopectine, and then eliberation, gradual utilization respectively. 
The role of starch storage became important when animals are fed with excess of 
glucides, which in lack of protozoa could be rapidly transformed in lactate with decrease 
of pH and supllying hostile conditions for the entire ruminal biocenosis.    
The concept according to after defaunation free protozoa animals can be obtained, 
as well as the desired type of rumen which can be poulated with known species, with 
only one specie, or with individuals derived from one cell, begun to be contrurate by 
Poljansky and Strelkoro in 1934. The idea was recentry studied again by J.P. Jouany et al. 
(1995) with the aim of a more precise definition of the role of different genus of protozoa 
in digetion and nitrogen metabolism. 
The innoculation of a single or several genus of protozoa in defaunated rumen, 
improves the digestibility of the cellulose and lignine, but the absence of a significant 
difference between the values of the total concentration of VFA and pH values obtained 
after ruminal population, show the weak effect of the protozoa on the quantity of 
fermented organic materia. They act on the profile of the fermentative proceses which 
were modified in the sense of increasing the molar proportion of acetate in detriment of 
propionate.   
The defaunation results in decrease of degradation of soluble proteins in rumen, 
and innoculation of Isotricha in defaunated animals dad a more intense effect on decrease 
of protein degradation. This effect produced by Isotricha was also confirmed by the 
reducing of the concentration of the ramified volatile fatty acids, capronic and valerianic 
acids, in the rumen of the mono-innoculated animals, compared to the animals which 
have in rumen a mixed protozoal population. In conclusion, we can state that Isotricha 
has a specific role in prevention of the protein degradation in rumen.   
The fig. 1 and 2. represent bacterial from ruminal fluid of the young shep and 
ruminal protozoa. 
 
 
 
 
 
 
Figure 1. Protozoa from ruminal content, bright green 
stained,  ob.40x oc 10 
 
Figure 2. Bacteria from the ruminal fluid, 
Gramm stained, ob.40x oc.10. 
 
Because the majority of the studies concerning the role of the protozoa were 
realized when total defaunated animals were compared to faunated animals, and by 
ruminal population with only one type of protozoa, and promissing results were obtained, 
we condier the utility of performing such trials, for both confirmation of the results, and 
enriching knowledge about a special genus or specie of protozoa individually studied. 
Then, their interaction with other species can be studied, with the aim of feding ruminants 
with the best diets with the aim of increasing productions.   
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